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DESCRIPTION OF INVENTION 

10 

"IMPROVEMENTS IN OR RELATING TO A METERING DEVICE" 

15 

THIS INVENTION RELATES to a metering device and more particularly 
20 relates to a metering device of the type incorporating an elongate chamber 
having a shuttle contained within the chamber, the shuttle having a portion 
which is a substantially sealing sliding fit within the chamber, the shuttle being 
movable between an initial position and a second position with the chamber, 
each end of the chamber having a fluid flow duct through which pressurised 
25 fluid may enter and leave the chamber, there being a valve arrangement 
adapted to control the flow of pressurised fluid to and from the chamber such 
that, during successive cycles of operation of the metering device, fluid is 
supplied to one end of the chamber causing the shuttle to move from the initial 
position at the said one end of the chamber to the second position at the other 
30 end of the chamber to eject a predetermined metered volume of fluid from the 
chamber and subsequently fluid is supplied to the said other end of the chamber 
causing the shuttle to move back from the second position to the initial position 
again ejecting a predetermined metered volume of fluid from the chamber. 



Various metering devices of this type have been proposed before and 
reference may be made to a WO90/10190A and WO/007561 lA which disclose 
arrangements of this general type. 

5 The GB-A-23 77425 discloses a metering device of the type described 

above in which the valving arrangement comprises a spool valve having a spool 
sealingly slideable within a bore. A reciprocating mechanism is provided to 
drive the spool axially between two alternate positions in response to the shuttle 
reaching the initial position or the second position within the chamber. In one 

10 position the spool valve creates a fluid flow path for pressured liquid from a 
fluid flow inlet duct to one end of the chamber and also creates a fluid flow 
path from the other end of the chamber to a fluid flow outlet duct. In the 
second position of the spool a fluid flow path is created from a fluid flow inlet 
duct to the other end of the chamber and from the said one end of the chamber 

15 to the fluid flow outlet duct. 



With a reciprocating movement the spool valve is subjected to many 
changes of momentum, which can cause wear in the drive mechanism. 

20 The present invention seeks to provide an improved metering device. 

According to this invention there is provided a metering device, the 
metering device incorporating an elongate chamber, there being a shuttle 
contained within the chamber, the shuttle having a portion which is a 
25 substantially sealing sliding fit within the chamber, the shuttle being moveable 
axially between an initial position and a second position within the chamber, 
each end of the chamber being provided with a fluid flow duct through which 
pressured fluid may enter and leave the chamber, there being valve arrangement 
to control the flow of fluid to and from the chamber such that, during 



successive cycles of operation of the metering device, fluid is supplied to one 
end of the chamber causing the shuttle to move from the initial position at said 
one end of the chamber to the second position at the other end of the chamber, 
thus ejecting a pre-determined volume of fluid from the other end of the 
5 chamber, and subsequently fluid is supplied to said other end of the chamber 
causing the shuttle to move back from the second position to the initial position, 
ejecting a pre-determined quantity of fluid from the said one end of the 
chamber, the valving means comprising a rotary valve rod contained within a 
valve bore, and a mechanism to rotate the valve rod, the fluid flow ducts from 

10 the chamber extending to the valve bore, at least one fluid inlet extending to the 
valve bore and at least one fluid outlet extending from the valve bore, the valve 
rod, in combination with the valve bore, defining fluid flow passages which, in 
one orientation of the valve rod serve to interconnect a fluid flow inlet and the 
fluid flow duct extending to one end of the chamber whilst interconnecting the 

15 fluid flow duct extending to the other end of the chamber with an outlet and, in 
an altemate orientation, serving to interconnect the fluid flow inlet with the 
fluid flow duct extending to the other end of the bore whilst cormecting the 
fluid flow duct extending to the said one end of the bore with an outlet. 

20 Preferably the valve rod is rotated by a motor arrangement, the motor 

arrangement being controlled in response to a signal generated in response to 
the shuttle reaching the initial position or the second position. 

Conveniently the motor arrangement is a steppiiig motor. 

25 

Advantageously the shuttle is provided with two rods, each rod 
extending beyond the chamber, there being a contact or proximity sensor 
located adjacent the end of each rod, to generate a said signal when the shuttle 
reaches the initial position and the second position. 



4 



Preferably adjustable collars are provided on the shuttle rods to limit the 
movement of the shuttle. 

5 Conveniently at least one air bleed is provided communicating with part 

of said chamber to bleed air from the chamber. 

In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be 
10 described, by way of example, with reference to the accompanying drawings in 
which: 

FIGURE 1 is a partly cut-away view of a metering device in accordance 
with tiie invention; 

15 

FIGURE 2 is a view of the rotary valve rod; 

FIGURE 3 is a diagrammatic sectional view illustrating one phase of 
operation of the device, and 

20 

FIGURE 4 is a view corresponding to Figure 3 illustrating another phase 
in the operation of the device. 

Referring initially to Figure 1 of the accompanying drawings a metering 
25 device in accordance with the invention comprises a housing 1 which defines a 
cylindrical chamber 2. Contained within the chamber 2 is a shuttle 3. The 
shuttle 3 is a unit or assembly which has a cylindrical central cylindrical portion 
4 which is a sUding sealing fit with the chamber 2. The shuttle incorporates 
two rods 5,6 which extend axially from opposite sides of the cylindrical portion 



4 and which pass, as a sliding sealing fit through apertures formed in the end 
walls of the chamber 2, the rods 5,6 thus projecting beyond the housing. 
Mounted on the projecting portions of the rods 5,6 are adjustable collars 7,8, 
the position of which may be adjusted to alter the "stroke" of the metering 
5 device as will become clear from the following description. Located adjacent 
the ends of the rods 5,6 are sensors 9,10 which are responsive to the rods 5,6 
each reaching a pre-determined position. The sensors may, ideally, be 
responsive to physical contact of the end of the rod with the sensor. 

10 The central cylindrical portion 4 of the shuttle effectively divides the 

chamber 2 into two separate parts, one at the left-hand end of the chamber and 
the other at the right-hand end of the chamber. Respective fluid flow 
ducts 1 1,12 connect these end parts of the chamber 2 to spaced-apart points of a 
cylindrical valve bore 13 defined within the housing 1. Outlet and inlet ducting 

15 also communicate with the bore 13. Thus the housing defines a first outlet duct 
14 offset from the duct 11 and second outlet duct 15 offset from the duct 12. 
The ducts 14 and 15 are off-set axially from the ducts 1 1 and 12, being closer to 
the ends of the valve bore 13, but one diametrically opposed to the ducts 11,12. 
A fluid inlet duct 16 is also defined located at a position between the two fluid 

20 flow ducts 11,12. Contained within the valve bore 13 is a rotary valve rod 17 
which is driven rotationally by a stepping motor M in response to signals from 
the sensors 9,10. 

The valve rod 17 has parts thereof cut away in the form of a channel or 
25 recess in the periphery of the rod and passages or bores through the rod so that 
the valve rod 17, when in the bore 13, may define fluid flow paths. The valve 
rod 17 is provided with a first through bore 18 which is inclined to the axis of 
the valve rod 17 and which, in one rotational position of the valve rod 17, when 
the valve rod 17 is present in the bore, serves to interconnect the fluid flow duct 



1 1 and the outlet duct 14. A second corresponding bore 19 is provided, which 
is actually parallel with the first bore 18, which, as will be understood from 
Figure 2, in an alternate rotational position of the valve rod 17 serves to 
interconnect the fluid flow duct 12 and the outlet 15. Between the two bores 
5 18,19 there is an annular groove 20 formed in the exterior surface of the valve 
rod 17 which is in alignment with the inlet 16. The groove 20 is provided with 
two diametrically opposed axial extensions 21,22, which extend in opposite 
axial directions. It is to be appreciated that in one rotational position of the 
valve rod 17 the axial extension 21 will extend to the end of the flow passage 
10 12 thus forming a flow path from the inlet 16 to the right-hand end of the 
chamber 2, and in an alternate position of the valve rod 17 groove 22 will 
establish communication with the flow path 1 1 . 



Looking now at Figure 3 the shuttle 3 is shown, in a right-hand most 
15 position with the end of the projecting shuttle rod 6 engaging the sensor 10. As 
the shuttle rod 6 contacts the sensor 10, so the stepping motor M rotates the 
valve rod 17 by 180°, thus moving the valve rod 17 to the position as shown in 
Figure 4. When the valve rod 17 is in the orientation or the position as shown in 
Figure 4 the groove 20 and the axial extension 21 serve to connect the inlet 16 
20 to the fluid flow passage 12 which communicates with the right-hand end of the 
chamber 2, whereas the bore 1 8 serves to interconnect the fluid flow duct 1 1 
(which, in turn, communicates with the left-hand end of the chamber 2), and the 
outlet 14. Pressured fluid may thus flow from the inlet 16 through the annular 
groove 20 and the axial extension 21, through the fluid flow duct 12 into the 
25 right-hand end of the chamber 2 thus serving to move the shuttle 3 towards the 
left. As the shuttle 3 moves towards the left, so fluid in the right-hand end of 
the chamber is discharged through the fluid flow duct 11, and the bore 18 and 
through the outlet 14. The shuttle 3 thus continues to move towards the left 
until the shuttle rod 5 contacts sensor 9. When the sensor 9 is contacted, the 
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shuttle 3 has completed its stroke and a pre-determined quantity of fluid in the 
form of a metered "shot" of fluid has been ejected through the outlet 14. 

In response to a signal generated by the sensor 9 when touched by the 
5 shuttle rod 5, the stepping motor M again rotates the valve rod 17 by 1 80^ thus 
returning the valve rod 17 to the position or orientation shown in Figure 3. 
With the valve rod 17 in the position shown in Figure 3 fluid will flow firom the 
inlet through the annular groove 20, the axial extension 22, and through the 
fluid flow duct 11 to the left-hand end of the chamber 2. The bore 19 in the 
10 valve rod 17 interconnects the fluid flow duct 12 and the outlet 15, allowing 
fluid from the right-hand end of the chamber to flow to the outlet 15. Thus the 
shuttle 3 will move towards the right until the shuttle rod 6 establishes a contact 
with the sensor 10. As the shuttle makes the movement to the right a pre- 
determined quantity of fluid, in the form of a metered "shot" of fluid, is ejected 
15 from the right-hand part of the chamber 6 through the outlet 15. When the 
shuttle rod 6 contacts the sensor 10 the motor M is acttiated agam. The cycle of 
operation may then repeat. 

Since the stepping motor M only rotates the valve rod 17 on receipt of a 
20 signal from the sensor 9 or the sensor 10, should the shuttle not be able to 
complete its stroke, for example due to a lack of fluid, or insufficient fluid 
pressure, no signal will be given and the metering unit will just stop. In this 
way it can be ensured that for each cycle of operation the metering unit delivers 
an appropriate quantity of fluid, in the form of a correctly metered "short", 
25 which can be of crucial importance if two fluids, which are components of, for 
example, a two-part adhesive or the like, are to be metered by two separate 
metering units and mixed in a precisely pre-determined ratio. 
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It is to be appreciated that the position of the collars 7,8 on rods 5,6 may 
be adjusted and the position of the sensors 9,10 may be adjusted to increase or 
decrease the stroke of the shuttle, thus increasing or decreasing the quantity of 
fluid ejected on each stroke of the shuttle. 

5 

As shown in Figures 3 and 4 the chamber 2 may be provided on either 
side of the cylindrical portion 4 of the shuttle 3, with air bleeds 23, 24. These 
may be opened to permit air to escape from the chamber 2, especially when the 
described metering device is first filled with the fluid to be metered, to ensure 
10 that all of the air is vented away, so that hydraulic integrity can be established 
with no compressible air remaining in the chamber 2. 

In the described embodiment the valve is a rotary valve rod, which 
facilitates manufacture and maintenance of the valve. In use, the valve rod may 
15 rotate almost uniformly, avoiding sudden changes of momentum as maybe 
experienced with a reciprocating valve. 

Of course, the metering device as described may be "reversed", with 
pressurised fluid being supplied to the "outlets" 14,15, and with the "inlet" 16 
20 actually acting as an outlet. 

Whilst the invention has been described with reference to contact 
sensors 9,10 responsive to contact with the shuttle rods, proximity sensors 
which respond when the shuttle rods reach pre-determined positions may be 
25 used. 

In the present Specification "comprises" means "includes or consists of 
and "comprising" means "including or consisting of. 



( 
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The features disclosed in the foregoing description, or the following 
Claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, or a method or process 
5 for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof. 



CLAIMS: 
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1. A metering device, the metering device incorporating an elongate 
chamber, there being a shuttle contained within the chamber, the shuttle having 
a portion which is a substantially sealing sliding fit within the chamber, the 
shuttle being moveable axially between an initial position and a second position 
within the chamber, each end of the chamber being provided with a fluid flow 
duct through which pressured fluid may enter and leave the chamber, there 
being valve arrangement to control the flow of fluid to and fi:om the chamber 
such that, during successive cycles of operation of the metering device, fluid is 
supplied to one end of the chamber causing the shuttle to move from the initial 
position at said one end of the chamber to the second position at the other end 
of the chamber, thus ejecting a pre-determined volume of fluid from the other 
end of the chamber, and subsequently fluid is supplied to said other end of the 
chamber causing the shuttle to move back from the second position to the initial 
position, ejecting a pre-determined quantity of fluid from the said one end of 
the chamber, the valving means comprising a rotary valve rod contained within 
a valve bore, and a mechanism to rotate the valve rod, the fluid flow ducts from 
the chamber extending to the valve bore, at least one fluid inlet extending to the 
valve bore and at least one fluid outlet extending from the valve bore, the valve 
rod, in combination with the valve bore, defining fluid flow passages which, in 
one orientation of the valve rod, serve to interconnect a fluid flow inlet and the 
fluid flow duct extending to one end of the chamber whilst interconnecting the 
fluid flow duct extending to the other end of the chamber with an outlet and, in 
an altemate orientation, serving to intercoimect the fluid flow inlet with the 
fluid flow duct extending to the other end of the bore whilst connecting the 
fluid flow duct extending to the said one end of the bore with an outlet. 
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2. A metering device according to Claim 1 wherein the valve rod is rotated 
by a motor arrangement, the motor arrangement being controlled in response to 
a signal generated in response to the shuttle reaching the initial position or the 

5 second position, 

3. A metering device according to Claim 2 wherein the motor arrangement 
is a stepping motor. 

10 4. A metering device according to Claim 2 or 3 wherein the shuttle is 
provided with two rods, each rod extending beyond the chamber, there being a 
contact or proximity sensor located adjacent the end of each rod, to generate a 
said signal when the shuttle reaches the initial position and the second position. 

15 5. A metering device according to Claim 4 wherein adjustable collars are 
provided on the shuttle rods to limit the movement of the shuttle. 

6. A metering device according to any one of Claims 1 to 5 wherein at least 
one air bleed is provided conmiimicating with part of said chamber to bleed air 

20 from the chamber. 

7. A metering device substantially as herein described with reference to 
and as shown in the accompanying drawings. 



25 



8. 



Any novel feature or combination of features disclosed herein. 



ABSTRACT: 
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"IMPROVEMENTS IN OR RELATING TO A METERING DEVICE" 

5 

A metering device that includes a housing (1) defining a cylindrical chamber 
(2) containing a reciprocating shuttle (3). The two opposed end parts of the 
chamber are interconnected by fluid flow ducts (11,12) to a cylindrical valve 

10 bore (13). Contained with the valve (4) is a rotary valve rod (17) driven 
rotationally by a stepping motor (M). The valve rod (17) has part cut away to 
form channels or recesses (18,19,20,21,22). In one rotational position of the 
valve rod (17) a flow path is established from an inlet (16) to one end of the 
chamber (2) and a separate flow path is established from the other end of the 

15 chamber to an outlet (14). In an alternate orientation of the valve rod (17) a 
flow path is formed from the inlet (16) to the other end of the chamber (2) and 
the first end of the chamber is connected to an outlet (15). 
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